and reasoning using a rational decision framework. Lessons take students through an introduction to relevant concepts. As the students discuss the application of those concepts, they develop their skills in critical thinking and evidence-based discourse. The unit uses five case studies based on actual events. The lesson plans are skeletal, allowing the instructor to adapt the program and encouraging students to develop a personal ethical framework. Student-generated skits, role-playing, silent debates, and group work engage the students in active learning. Formative assessments include worksheets, essays, and dramatizations. The summative assessment is a pre-and posttest in which the student applies all the concepts to a single case study. The case studies and worksheets are complete and ready for distribution. The rubrics are well written and detailed. Bioethics 101 is appropriate for sophisticated undergraduate and graduate students willing to grapple with abstract concepts and an instructor skilled in leading engaging discussions. Bioethics 101 is particularly effective at encouraging critical thinking.
Exploring Bioethics comprises six lessons designed for 45-minute class periods. The units are not sequential but the first unit introduces the framework for discussions and is required for all subsequent sessions. Units two through six are independent. There are five major goals: recognition of the interrelationships of science, society, and ethics; recognition of bioethical concepts and perspectives; critical reasoning; recognition of the importance of scientific knowledge in making ethical judgments; and respectful dialogue among individuals. Background information, lesson plans, instructions for students, assignments, and scoring guides are comprehensive. The case studies used in this program are directly drawn from issues current in 2008; however the online support information has not been updated and one of the first cases discussed is Pistorius and the 2008 Olympics. This case should be used with caution in light of the recent murder trial. Exploring Bioethics provides sufficient guidance to help any teacher succeed at active learning. This resource is well suited to undergraduates in introductory biology or microbiology courses.
The ethical frameworks of both are organized around principle-based ethics and utilitarianism. Discussions center on four key principles: respect for persons/autonomy, justice, non-maleficence, and beneficence. Other ethical perspectives such as deontology, Aristotle's virtue ethics, pragmatism, and ethics of care are only briefly considered. This is a major disservice to students and, for some, this perspective will be incomplete. In the United States, in 2014, principle-based ethics is the dominant approach. However, other frameworks exist and are both valid and valuable. Although both Bioethics 101 and Exploring Bioethics are excellent resources for introducing this topic, instructors should do considerable background research to ensure that other philosophical frameworks are given sufficient coverage.
breached ethical standards before seeing how the COPE forum resolved the issue. Case studies have been used effectively in the classroom to help students develop critical thinking skills and ethical writing skills (1) .
It is vitally important to teach undergraduate STEM students, especially those involved in research and publication in the future, to not only write effectively, but to write ethically. While COPE is an important resource for writers, researchers, publishers, instructors, and students, it can also be an effective tool in teaching students these best practices as they develop to become effective and ethical writers in scientific literature. This is a review of two online resources for introducing bioethics: Bioethics 101, created by the Northwest Association for Biomedical Research (NWABR) in 2012 (2), and Exploring Bioethics, created by the National Institutes of Health Office of Science Education in 2008 (1) . Both are carefully designed unit plans including active learning, formative and summative assessments, and scoring rubrics. Bioethics 101 has ample resources for a skilled teacher to encourage critical thinking about contemporary issues. Exploring Bioethics offers detailed instructional support for a teacher seeking to introduce bioethics, use active learning techniques, and reinforce biological concepts. Both use case studies and perspectives rooted in the principle-based ethics (Beauchamp and Childress) and utilitarianism (Stuart and Mills), as described in the NWABR Ethics Primer (3). Neither curriculum addresses the diversity of philosophical approaches to bioethics.
Bioethics 101 comprises five sequential lessons designed for 55-minute class periods. The educational objectives are: identification of ethical issues; differentiation among subjective, objective, and judgment questions; application of bioethical principles; identification of stakeholders; development of strong justifications for supporting a position; Darryl R. J. Macer's Moral Games for Teaching Bioethics is a toolkit of active learning strategies for incorporating a discussion of ethics into the classroom. Aimed at teachers of all levels, this collection of activities addresses a broad spectrum of learning styles (audio, visual, kinesthetic) and can be adapted for any class size or level. Furthermore, the author states that these "games can be used for many subjects" (p. 1) and are not limited to the subject of bioethics. This is certainly true, and many of the activities described will sound familiar to an instructor who already embraces active-learning techniques. While terms such as "pair-share," "carousel graffiti," and "concept mapping" are not used explicitly, the games described have a shared goal of unpacking student ideas, exploring different sides of a question, and nurturing equitable participation. The purpose of the activities is to foster critical thinking, problem-solving ability, debate, and discussion in a student-centered, participatory environment. The role of the instructor as a facilitator is discussed extensively in the "Participatory methods" section (p. 14). Each activity is organized with a clearlystated purpose, recommended class size (which is then broken down into "interactive units," for example, pairs or larger groups), and time allocation. This is followed by a description of the activity, background information for the instructor (including debriefing tips), and a few (3 or 4) examples of topics. The majority of examples fall into the broad categories of biomedical and environmental ethics. One of the most useful features of this book is the "Index by example topic" at the end where specific bioethics topics (for example "GMOs") are linked with particular activities. While there is some redundancy in the methodology used in activities (for example, role playing and performing a drama or variations on pairshares), instructors can pick and choose among the 43 offerings to find the most suitable activity for a particular topic and class. One surprising omission is the inclusion of specific case studies with a bioethics theme, although there is a "case study" activity (p. 107) that requires the instructor to make up a case study. The reference section is somewhat dated (not surprising given that this resource was published in 2008) and there is a limited list of online resources. Overall, this resource provides a wide variety of overlapping practical active learning approaches that can be used with any subject matter, although the specific examples given focus on bioethics.
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